Simultaneous measurement of one-carbon and polyglutamate derivatives of folic acid in rat liver using enzymatic interconversions of folates followed by ternary complex formation with thymidylate synthetase and 5-fluorodeoxyuridylic acid: standardization of the method.
A sensitive assay is needed for the measurement of individual folate derivatives in samples that contain low concentrations of folate. The ternary complex method for the determination of folylpolyglutamates has been combined with procedures for interconverting folate derivatives to provide a method capable of measuring 28 different folate derivatives in biological samples. The method takes advantage of the properties of the ternary complex formed with thymidylate synthetase, fluorodeoxyuridylic acid and 5,10-methylenetetrahydrofolic acid. In the presence of excess purified thymidylate synthetase and excess [3H]fluorodeoxyuridylic acid, limiting concentrations of folates were converted to 5,10-methylenetetrahydrofolate using purified folate interconverting enzymes. This process separated folate derivatives into four groups: Tetrahydrofolate + 5,10-methylenetetrahydrofolate; dihydrofolate; 5,10-methenyl-, 5-formyl-, and 10-formyltetrahydrofolates and 5-methyltetrahydrofolate. Within groups specificity was good, showing little overlap between folates. Sensitivities to 100 fmol of folate were achievable and to 1 pmol were standard. Recoveries were linear for each of the groups in this system to 50 pmol of folate. Ternary complexes containing different polyglutamates were separated by isoelectric focusing, visualized by fluorography and measured by densitometry. The densitometry was linear with folate concentration in the range 20-200 fmol for each of the polyglutamates. Primary and secondary coefficients of variation were determined. This method provides the sensitivity to measure individual folates in the femtomole range and the flexibility to determine the concentrations of 28 separate pools of folate derivatives, differentiating between derivatives of the pteridine moiety and glutamate chain length simultaneously.